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maintain the rotation of a crankshaft by compressing 
and self-igniting a premixture of fuel and gas 
containing combustion oxygen, to bum in a 
combustion chamber surounded by a cylinder and a 
piston. 

SOLUTION: A control liquid mixing means 22 is 
provided for mixing control liquid 24 in the premixture 
m while controlling the mixed quantity of the control 
liquid 24 obtained by dissolving noncombustible gas 
smaller in the ratio of specific heat than the 

premixture m and not buming in a combustion chamber 30, in liquid 25 mixed in the 
premixture m and evaporated before compression and self-ignition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the combustion chamber surrounded by the cylinder and the piston, carry out 
compression autohesion fire of the premixed air of a fuel and the oxygen content gas for combustion, 
and it is burned. It is the operating method of a premixing compression autohesion fire engine which 
maintains rotation of a crankshaft. Into the liquid which is mixed by said premixed air and 
evaporates before said compression autohesion fire, the ratio of specific beat mixes the control liquid 
which dissolved the non-flammability gas which does not bum in said combustion chamber small 
with the amovmt control of mixing at said premixed air rather than said premixed air. The operating 
method of the premixing compression autohesion fire engine which controls the timing of said 
compression autohesion fire. 

[Claim 2] The operating method of the premixing compression autohesion fire engine according to 
claim 1 which controls the amount of mixing of said control liquid which considers as the structure 
where the timing of said compression autohesion fire in an engine operating cycle is detectable, and 
is mixed by said premixed air based on the timing of said detected compression autohesion fire. 
[Claim 3] In the combustion chamber surrounded by the cylinder and the piston, carry out 
compression autohesion fire of the premixed air of a fuel and the oxygen content gas for combustion, 
and it is burned. Into the liquid which is the premixing compression autohesion fire engine which 
maintains rotation of a crankshaft, is mixed by said premixed air and evaporates before said 
compression autohesion fire The premixing compression autohesion fire engine equipped with a 
control liquid mixing means to mix the control liquid in which the ratio of specific beat dissolved the 
non-flammability gas which does not bum in said combustion chamber small to said premixed air 
with the amount control of mixing rather than said premixed air. 

[Claim 4] The premixing compression autohesion fire engine [ equipped with a compression 
autohesion fire timing detection means to detect the timing of said compression autohesion fire in an 
engine operating cycle, and the control means which controls the amoimt of mixing of said control 
liquid which uses said control liquid mixing means and is mixed by said premixed air based on the 
detection result of said compression autohesion fire timing detection means ] according to claim 3. 
[Claim 5] Said control means follows the information detected by said compression autohesion fire 
timing detection meeins. The timing of actual compression autohesion fire to the crankshaft include- 
angle timing that compression autohesion fire should happen is overdue, or a ball is already detected. 
When delay is in the timing of said actual compression autohesion fire, said amoxint of mixing of 
said control liquid is controlled to a reduction side. The premixing compression autohesion fire 
engine according to claim 4 which is a means to control said amount of mixing of said control liquid 
to an increment side when a ball is already in the timing of said actual compression autohesion fire. 
[Claim 6] A premixing compression autohesion fire engine given in any 1 term of claims 3-5 said 
whose liquids are water, a methanol, ethanol, gas oil, wood ether, or propyl alcohol. 
[Claim 7] A premixing compression autohesion fire engine given in any 1 term of claims 3-6 said 
whose non-flammability gas is carbon dioxide gas or a steam. 

[Claim 8] A premixing compression autohesion fire engine given in any 1 term of claims 3-6 by 
which said control liquid mixing means is a means to supply said control liquid to said combustion 
chamber directly, and said crankshaft include angle in a compression stroke is set up for the supply 
stage of said control liquid at the stage before 30-degreeBTDC. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is **** to the operating method of the premixing 
compression autohesion fire engine which is the combustion chamber surrovmded by the cylinder 
and the piston, is made to carry out compression autohesion fire of the premixed air of a fuel and the 
oxygen content gas for combustion, is bumed, and maintains rotation of a crankshaft, and its 
premixing compression autohesion fire engine. 
[0002] 

[Description of the Prior Art] The engine which is an internal combustion engine supplies the 
premixed air of air (an example of oxygen content gas), and a fuel to a combustion chamber. 
Although it is roughly divided into the jxmip-spark-ignition type engine (Otto cycle engine) which 
carries out jump spark ignition and which is operated fi*om an ignition plug, and the diesel power 
plant which injects liquid fuel, is made to carry out autohesion fire combustion into a compressed air, 
and is operated after raising a piston and compressing In the gas engine using gaseous fuel, such as 
natural gas, since big power is needed and a device also becomes complicated in order to compress 
and inject gaseous fuel when it constitutes the diesel power plant of a conventional type, let an 
overwhelming majority be a jump-spark-ignition type engine. 

[0003] By the way, as for the engine, it turns out that effectiveness increases so that a compression 
ratio is increased, but with a jump-spark-ignition engine, if a compression ratio is increased, 
knocking will occur and, for the reason, a compression ratio will usually be stopped by about ten. It 
is the phenomenon of the imbumt section carrying out spontaneous ignition of the knocking, and it 
burning before the combustion wave by which jxmip spark ignition was carried out spreads 
throughout a cylinder, and generating an impulse wave, and formation of this spontaneous ignition 
condition has very high temperature dependence. Moreover, if a compression ratio is increased, it 
will become easy to generate knocking for the temperature of the unbumt section increasing with 
compression ratio increase. 

[0004] Recently, the concept of the premixing compression autohesion fire engine which uses 
spontaneous ignition positively has become the center of attention. Although it is invented fi-om the 
first in order to prevent the particulate of a fuel-injection diesel, this does not inject a fuel in the 
compressed air of a combustion chamber like a diesel power plant, but it supplies air and the 
premixed air of a fuel to a cylinder like a jump-spark-ignition engine, compresses and carries out the 
temperature up of the premixed air of a combustion chamber, carries out spontaneous ignition 
combustion, and mainly maintains rotation of a crankshaft. Avoiding the problem of knocking, if this 
technique is applied to a gas engine, a compression ratio is increased and it becomes possible to 
acquire high effectiveness. 
[0005] 

[Problem(s) to be Solved by the Invention] One of the big technical problems for realizing the 
above-mentioned premixing compression autohesion fire engine is control of the timing of 
cornpression ignition. If it remains as it is in the case of a premixing compression autohesion fire 
engine, the timing to which autohesion fire happens changes and it becomes impossible to continue 
operation with a jump-spark-ignition engine, by change of the temperature of the premixed air by 
which inhalation of air is carried out to a combustion chamber, the temperature of a cylinder, an 
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engine load, etc., although the tinfiing of ignition by fuel injection timing is controllable by the jximp- 
spark-ignition stage by the fuel-injection diesel power plant (if for timing of compression autohesion 
fire not to be controlled proper). Therefore, the purpose of this invention is in a premixing 
compression autohesion fire engine to acquire the technique in which the operational status 
stabilized considering the timing of the compression autohesion fire as a fitness thing can be 
acquired. 
[0006] 

[Means for Solving the Problem] The 1st description configuration concerning this invention for 
attaining this purpose In the combustion chamber surrounded by the cylinder and the piston, carry 
out compression autohesion fire of the premixed air of a fuel and the oxygen content gas for 
combustion, and it is bumed. About the operating method of a premixing compression autohesion 
fire engine which maintains rotation of a crankshaft, as indicated by claim 1 Into the liquid which is 
mixed by said premixed air and evaporates before said compression autohesion fire, the ratio of 
specific beat mixes the control liquid which dissolved the non-flammability gas which does not bum 
in said combustion chamber small with the amount control of mixing at said premixed air rather than 
said premixed air. It is in the point which controls the timing of said compression autohesion fire. 
[0007] If it is in operation of a premixing compression autohesion fire engine, the timing of 
compression autohesion fire is important. That is, in the culmination of a compression stroke which 
has a piston near a top dead center, or the initial stage like an expansion linie, it is desirable that such 
compression autohesion fire occurs. If it is in this technique, a control liquid is generated as 
mentioned above, and it is constituted so that it may mix to premixed air. Since premixed air is 
mixed and the liquid which is the principal component of a control liquid evaporates before 
compression autohesion fire, this liquid can be evaporated within premixed air, premixed air can be 
cooled with that latent heat, the timing of compression autohesion fire can be delayed, and the timing 
of compression autohesion fire can be controlled by controlling that amount of supply. Fvirthermore, 
the non-flammability gas mixed by the control liquid When a control liquid evaporates, premixed air 
is mixed, and since the ratio of specific beat is smaller than premixed air The ratio of specific beat as 
the whole premixed air which a combustion chamber is supplied and carries out compression 
autohesion fire can be made small, the temperature up at the time of compression can be controlled 
in a combustion chamber, the timing of compression autohesion fire can be delayed, and the timing 
of compression autohesion fire can be controlled by controlling the amount of supply, 
[0008] Thus, the control liquid containing both the liquid which is supplied to premixed air and can 
delay the timing of compression autohesion fire in this technique corresponding to the amount of 
supply, and non-flammability gas Since it mixes to the premixed air supplied to the combustion 
chamber of a premixing compression autohesion fire engine As opposed to the premixed air which 
the timing of compression autohesion fire can be changed broadly and easily, and is carrying out 
autohesion fire to timing earlier than suitable compression autohesion fire timing compared with the 
case where independent [ of a liquid or non-flammability gas ] is mixed A control liquid can be 
mixed and timing of autohesion fire can be made into desirable timing by cooling premixed air. 
Moreover, in this technique, it can also constitute so that the ratio of specific beat may dissolve the 
non-flammability gas which does not bum in said combustion chamber small and may generate a 
control liquid rather than premixed air into the liquid which is mixed by premixed air and evaporates 
before compression autohesion fire in order to generate such a control liquid. 
[0009] Moreover, in addition to the description configuration of the above 1 st, the 2nd description 
configuration concerning this invention be make into the structure where of the timing of said 
compression autohesion fire in an engine operating cycle be detectable, and be in the point which 
control the amount of mixing of said control liquid mix by said premixed air based on the timing of 
said detected compression autohesion fire as indicate by claim 2. 

[0010] First, the actual timing of the compression autohesion fire in an engine operating cycle is 
detected, namely, it detects to which timing autohesion fire has occurred on the time-axis in an 
engine operating cycle. Such detection can be performed by relating change of the intemal pressure 
of a combustion chamber with the include angle of a crankshaft, and detecting it. And if it is in this 
application, based on the timing of the autohesion fire detected, the amount of mixing of this control 
liquid can be adjusted, the timing of compression autohesion fire can be adjusted, and the timing of 
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autohesion fire can always be adjusted to a desirable thing. Moreover, adjustment of the amount of 
mixing of a control liquid supplies a control liquid by the sprajdng nozzle prepared in for example, 
the inhalation-of-air way or the combustion chamber, and becomes possible by adjusting the amoimt 
of supply. 

[001 1] Furthermore, the 3rd description configuration concerning this invention for attaining the 
above-mentioned purpose About the premixing compression autohesion fire engine which can 
enforce the operating method of the premixing compression autohesion fire engine by the description 
configuration of the above 1st, in the combustion chamber surrounded by the cylinder and the piston 
as indicated by claim 3 In the premixing compression autohesion fire engine which is made to carry 
out compression autohesion fire of the premixed air of a fuel and the oxygen content gas for 
combustion, is burned, and maintains rotation of a crankshaft It is in the point which equipped the 
liquid which is mixed by said premixed air and evaporates before said compression autohesion fire 
with a control liquid mixing means to mix the control Uquid in which the ratio of specific beat 
dissolved the non-flammability gas which does not bum in said combustion chamber small to said 
premixed air with the amoimt control of mixing rather than said premixed air. 
[0012] By constituting, thus, into for example, the liquid which is mixed by premixed air and 
evaporates before compression autohesion fire It has a control liquid generation means for the ratio 
of specific beat to dissolve the non-flanmiability gas which does not bum in a combustion chamber 
small, and to generate a control liquid rather than premixed air. By thus, the thing for which it mixes 
to the premixed air which carries out autohesion fire of the generated control liquid to timing earlier 
than suitable compression autohesion fire timing with a control liquid mixing means, and the amount 
of mixing is controlled It is wide range, and since the timing of compression autohesion fire is 
controllable, the premixing compression autohesion fire engine which can make timing of 
compression autohesion fire desirable easily can be constituted. Furthermore, since the operating 
method of the premixing compression autohesion fire engine concerning this invention of the above- 
mentioned description configuration of the 1st can be enforced by this description configuration, the 
operation effectiveness of the description configuration of the above 1st can be demonstrated. 
[0013] Moreover, about the premixing compression autohesion fire engine which can enforce the 
operating method of the premixing compression autohesion fire engine by the description 
configuration of the above 2nd, the 4th description configuration concerning this invention as 
indicated by claim 4 In the description configuration of the above 3rd, in addition, a compression 
autohesion fire timing detection means to detect the timing of said compression autohesion fire in an 
engine operating cycle. Based on the detection result of said compression autohesion fire timing 
detection means, said control liquid mixing means is used and it is in a point equipped with the 
control means which controls the amoimt of mixing of said control liquid mixed by said premixed 
air. 

[0014] That is, it sets in the premixing compression autohesion fire engine of this invention, and by 
the compression autohesion fire timing detection means, the timing of the compression autohesion 
fire with time in an engine operating cycle is detected, and it is outputted to a control means. On the 
other hand, since the temperature up of the premixed air in a compression stroke is controlled by 
operation of the non-flammability gas by which the latent heat of premixed air is taken and the ratio 
of specific beat does not bum [ by evaporating / further ] in a combustion chamber small rather than 
premixed air, the control liquid mixed by premixed air with a control Uquid mixing means can delay 
the timing of compression autohesion fire as a result. Therefore, in a control means, based on the 
timing of the autohesion fire detected, a control liquid mixing means can be used, the temperature of 
the premixed air after compression can be controlled by adjusting the amount of mixing of a control 
liquid, and the premixing compression autohesion fire engine which can also make timing of 
autohesion fire desirable can be constituted as a result. Furthermore, since the operating method of 
the premixing compression autohesion fire engine concerning this invention of the above-mentioned 
description configuration of the 2nd can be enforced by this description configuration, the operation 
effectiveness of the description configuration of the above 2nd can be demonstrated. 
[0015] Moreover, the 5th description configuration conceming this invention as indicated by claim 5 
In addition to the above 3rd or the 4th description configuration, said control means follows the 
information detected by said compression autohesion fire timing detection means. The timing of 
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actual compression autohesion fire to the crankshaft include-angle timing that compression 
autohesion fire should happen is overdue, or a ball is already detected. When said amoimt of mixing 
of said control liquid is controlled to a reduction side when delay is in the timing of said actual 
compression autohesion fire, and a ball is already in the timing of said actual compression 
autohesion fire, it is in the point which is a means to control said amoxmt of mixing of said control 
Uquid to an increment side. 

[0016] Now, the premixing compression autohesion fire engine of this invention can be equipped 
with a control means, based on the timing of the compression autohesion fire detected by this control 
means with said compression autohesion fire timing detection means, the amount of mixing of the 
control liquid fi-om a control liquid mixing means to premixed air can be controlled, and the timing 
of compression autohesion fire can be changed and controlled, for example, this can be made into a 
desirable condition. 

[0017] That is, in a premixing compression autohesion fire engine, it is relation with the include 
angle of a crankshaft, and timing desirable as timing of compression autohesion fire is specified. 
That is, it is desirable that the timing of compression autohesion fire is coming near the timing which 
has a piston in a top dead center, and such ideal timing will be decided in about 1 mind, if an engine 
specification and operating state are specified. This is the crankshaft include-angle timing that 
compression autohesion fire should happen. Therefore, search for such information beforehand and 
this timing is received by the control means. If it is possible the delay of the timing of actual 
compression autohesion fire or to already detect a ball and it is going to have this in desirable timing 
Use control by the control means and the delay of the timing of actual compression autohesion fire is 
received. It receives that it is rash, the reduction side by the amount of mixing of the control liquid 
mixed to premixed air - controlling - the timing of actual compression autohesion fire ~ It is 
controllable by controlling the amount of mixing of the control liquid mixed to the premixed air in 
fi-ont of compression autohesion fire to an increment side to maintain the timing of ideal 
compression autohesion fire. 

[0018] Moreover, in addition to which 5th description configuration, the 6th description 
configuration concerning this invention has said liquid in the point which is water, a methanol, 
ethanol, gas oil, wood ether, or propyl alcohol from the above 3rd as indicated by claim 6. 
[0019] Since premixed air is mixed, and the above-mentioned liquid is evaporated and tends to take 
the latent heat of premixed air, it can perform cooling of premixed air suitably, can delay the timing 
of compression autohesion fire, and can constitute easily a premixing compression autohesion fire 
engine controllable to the timing of proper compression autohesion fire from using for the liquid 
which constitutes the control liquid in the premixing compression autohesion fire engine of this 
invention. 

[0020] Moreover, in addition to which 6th description configuration, the 7th description 
configuration concerning this invention has said non-flammability gas in the point which is carbon 
dioxide gas or a steam from the above 3rd as indicated by claim 7. 

[0021] For example, natural gas is set in the engine used as a principal component. Carbon dioxide 
gas and a steam can be used as non-flammability gas which the ratio of specific beat is smaller than 
premixed air, and does not bum in said combustion chamber. Still such carbon dioxide gas and a 
steam Since it exists in engine exhaust gas, by circulating exhaust gas in the above-mentioned liquid 
The premixing compression autohesion fire engine which can control compression autohesion fire 
timing efficiently can be constituted without being able to dissolve the above-mentioned non- 
flammability gas in a liquid, and preparing non-flammability gas independently. 
[0022] Moreover, the 8th description configuration conceming this invention is a means by which 
said control liquid mixing means supplies said control liquid to said combustion chamber directly 
from the above 3rd in addition to which 7th description configuration, and the supply stage of said 
control liquid is in the point that said crankshaft include angle in a compression stroke is set up at the 
stage before 30-degreeBTDC as indicated by claim 8, 

[0023] Thus, by for example, the thing constituted so that a combustion chamber may be equipped 
with control liquid mixing means, such as an injection valve, and a control liquid may be supplied to 
a direct combustion chamber By supplying this control liquid, by the time premixed air carries out 
autohesion fire while a control liquid can be mixed to premixed air. and the so-called inlet valve and 
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the so-called suction port have become a closed state among the compression stroke as mentioned 
above Since a control liquid does not flow into the combustion chamber exterior, all the control 
liquids to supply are efficiently mixable to premixed air. Still as mentioned above There is no need 
that a crankshaft angle injects a control liquid with high pressure to 30-degreeBTDC, as for a control 
liquid mixing means since a combustion chamber is low voltage comparatively, and while it has 
been low voltage, it can supply. 
[0024] 

[Embodiment of the Invention] The structure of the premixing compression autohesion fire engine 
100 of this application is explained based on drawing 1 . An engine 100 is equipped with the engine 
5 equipped with the cylinder 3 equipped with the inlet valve 1 and the exhaust valve 2, and the piston 
4 contained in this cylinder 3, and is constituted. The connecting rod 8 connects with the crankshaft 
9, and a piston 4 can obtain a rotation output to a crankshaft 9 according to reciprocation of a piston 
4. After leading the premixed air m of natural gas and air to the combustion chamber 30 surrounded 
by the cylinder 3 through the inhalation-of-air way 13 and an inlet valve 1 and passing like 
compression / expansion line as a fuel, it is exhausted through an exhaust valve 2 and the exhaust air 
way 14 by this configuration to an exhaust side. 

[0025] Like an inhalation-of-air line, a compression stroke and an expansion line pass like an 
exhaust air line, and an engine operating cycle completes 1 cycle. Usually, the inhalation of air of 
premixed air m is performed, setting like said inhalation-of-air line, and only an inlet valve 1 being 
used as an open condition. It moves in the direction in which an inlet valve 1 and an exhaust valve 2 
are made into a closed state, and a piston 4 decreases the volume of a combustion chamber 30, and 
compression of the gas of a combustion chamber 30 takes place [ in / both / a compression stroke ]. 
The location of the piston 4 in the condition of completing this compression is called a top dead 
center location (TDC), and, as for the compression autohesion fire in this application, it is desirable 
to happen to the timing which has a piston 4 near this location. Like an expansion line, it is the stroke 
which moves in the direction in which a piston 4 increases the volume of a combustion chamber 30 
with the high pressure gas which occurs by combustion. Even if it is in this stroke, both the inlet 
valve 1 and the exhaust valve 2 are made into a closed state. Furthermore, it sets like an exhaust air 
line, only an exhaust valve 2 is made into an open condition, and exhaust gas e of a combustion 
chamber 30 is discharged with migration in the direction which decreases the volume of the 
conibustion chamber 30 of a piston 4. The above stroke is a stroke with which a four stroke cycle 
engine is equipped ordinarily, and other engines and the changing place do not have a premixing 
compression autohesion fire engine fundamentally except ignition taking place with the heat 
generated with compression, either. 

[0026] Following The description configuration of this appHcation is explained. The engine 100 
shown in drawing 1 is equipped with the crank angle sensor 1 1 for detecting the include angle of a 
crankshaft 9 while having the intemal pressure sensor 10 for detecting the intemal pressure of a 
combustion chamber 30. The print-out from the intemal pressure sensor 1 0 is compared with the set 
point set up beforehand, and the comparison result and the detected crank angle are sent to the 
control unit 12 with which an engine is equipped. Therefore, in a control unit 12, each information 
on in what kind of condition the intemal pressure of a combustion chamber 30 is to a crank angle 
and the set point at the time can be acquired. The timing to which the intemal pressure of a 
combustion chamber 30 exceeds the set point is the timing of actual autohesion fire. Thus, a means 
to detect tongue MINGU of the compression autohesion fire in an engine operating cycle is called 
the compression autohesion fire timing detection means A. Here, in this compression autohesion fire 
timing detection means A, a crankshaft include angle is recognized as information replaced with the 
time-axis of an operating cycle, and it is the timing which has a crankshaft angle in which include 
angle, it detects whether compression autohesion fire happened, and the timing of autohesion fire is 
specified. 

[0027] On the other hand, the engine 100 concerning this invenfion is equipped with control liquid 
generation equipment 21 on the exhaust air way 14. Control liquid generation equipment 21 As a 
liquid which is mixed by premixed air m and evaporates before compression autohesion fire, wood 
ether C02, a steam, etc. which exist in 25 in exhaust gas e in the exhaust air way 14, (The following, 
DME) The non-flammability gas by which the ratio of specific beat does not bum in a combxjstion 
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chamber 30 low from the premixed air m of natural gas and air is dissolved. It is constituted so that 
this dissolved DME may be discharged as a control liquid 24, and the control liquid 24 generated by 
doing in this way is once stored in a storage tank 23. Moreover, although the relation of the amount 
of C02 which the amount of DME25 and it can be made to dissolve in the bottom of the 
environment of 20-degree-C atmospheric pressure is shown in drawing 2 Thus, in order to be able to 
dissolve C02 easily and to dissolve C02 in DME25 efficiently in this way, after DME25 cools 
exhaust gas e with a condensator (not shown) etc., it is desirable [ DME ] to constitute so that control 
liquid generation equipment 21 may be supplied. A means for the ratio of specific beat to dissolve 
C02 or the steam of non-flammability gas which does not bxim in a combustion chamber 30 small 
from premixed air m like control liquid generation equipment 21 at DME25 which is mixed by 
premixed air m and evaporates before compression autohesion fire, and to generate the control liquid 
24 is called a control liquid generation means. 

[0028] Furthermore, it is constituted so that it equips the combustion chamber 30 with the sprayer 22 
with a spraying nozzle 20, and the control liquid 24 may be supplied to the direct combustion 
chamber 30 with an amount-of-supply setup through a spraying nozzle 20, in order that this sprayer 
22 may mix the control liquid 24 which is in the premixed air m in front of the compression 
autohesion fire of a combustion chamber 30 at a storage tank 23, and that amount of supply is 
controlled by the control unit 12 by the engine 100 concerning this invention. Like a sprayer 22, a 
means to mix the control liquid 24 to premixed air m with the amount control of mixing is called a 
control liquid mixing means. Furthermore, by the control unit 12, while the inlet valve 1 in a 
compression stroke is a closed state, the crankshaft angle is set [ the supply stage supplied to the 
combustion chamber 30 of this control liquid 24 ] up at the stage before 30-degreeBTDC. Since a 
combustion chamber 30 is low voltage comparatively, such a stage can supply the control liquid 24 
to a combustion chamber 30 with low voltage, and ftirther, since the combustion chamber 30 is 
sealed, it can supply the control liquid 24 to premixed air m efficiently. 

[0029] By the above configurations, DME25 in the control liquid 24 mixed by premixed air m can be 
evaporated by compression autohesion fire, premixed air m can be cooled with the latent heat, and 
the timing of the compression autohesion fire of premixed air m can be delayed. Furthermore, C02 
grade of the non-flanmiability gas dissolved in the control liquid 24 When the control liquid 24 
evaporates within premixed air m, premixed air m is mixed, and since the ratio of specific beat is 
smaller than premixed air m, this non-flammability gas The ratio of specific beat of the premixed air 
m which a combustion chamber 30 is supplied and carries out compression autohesion fire can be 
made small, the temperature up at the time of compression can be controlled in a combustion 
chamber 30, and the timing of compression autohesion fire can be delayed. 

[0030] Thus, the control liquid 24 is supplied to premixed air m, and both the liquid which can delay 
the timing of compression autohesion fire corresponding to the amoxmt of supply, and non- 
flammability gas are included. By adjusting a sprayer 22 and changing the amoimt of supply of the 
control liquid 24 By being able to change the timing of compression autohesion fire broadly and 
easily, mixing the control liquid 24 to the premixed air m which is carrying out autohesion fire to 
timing earlier than suitable compression autohesion fire timing, and cooling premixed air m Timing 
of autohesion fire can be made into desirable timing. 

[0031] By the above-mentioned configuration, the timing information (crank angle information to 
which cylinder intemal pressure exceeded this to the set point in practice in each crank angle) of the 
actual autohesion fire in the 1 operating cycle of an engine 100 is inputted into a control device 12. 
On the other hand, this control unit 12 equips the interior with the storage means 120, and is 
equipped with the timing (specific crank angle) information from which compression autohesion fire 
should happen corresponding to the service condition. When the engine specification is being fixed, 
the timing of such desirable autohesion fire has become clear experientially, and can be memorized 
beforehand. And within a control device 12, the comparison with the actual autohesion fire timing 
(cylinder angle on which cylinder intemal pressure exceeds said set point) detected by the 
compression autohesion fire timing detection means A at the time of engine actuation, and the timing 
(desirable cylinder angle) of said desirable autohesion fire is performed, thus, the delay of the timing 
of autohesion fire actual by carrying out — or a ball is already judged. If it is in a control unit 12 
based on this result, the amount of supply of the control liquid 24 made to memorize beforehand is 
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determined, and the mixed means B is used, and from a spraying nozzle 20, the control liquid 24 is 
sprayed on the premixed air m in front of compression autohesion fire, and it mixes. The relation of 
the amount of supply to the combustion chamber 30 of the control liquid 24 and the variation of the 
timing of compression autohesion fire is shown under the environment where an OAT is 40 degrees 
C at drawing 3 . Thus, adjusting and spraying the control liquid 24 in about 0-250ml can adjust the 
timing of compression autohesion fire by the about 25-degree large area at an angle of a crankshaft. 
[0032] Thus, the information detected by the compression autohesion fire timing detection means A 
is followed. A means to control the delay of the timing of actual compression autohesion fire, or the 
amount of spraying of the control Hquid 24 which already detects a ball, uses a sprayer 22 and is 
sprayed on the premixed air m in front of compression autohesion fire by the control means B, and a 
call and this control means B The premixed air m in front of compression autohesion fire serves as 
temperature which carries out compression autohesion fire in the desirable condition, and can make 
timing of compression autohesion fire suitable timing. 

[0033] Now, the system is constituted so that the load information concerning the engine other than 
the detection information from the above intemal pressure sensors 10 and the crank angle sensor 1 1 
and the temperature information on an engine perimeter environment may be inputted into a control 
unit 12. And the structure which uses a sprayer 22, controls the amount of mixing of the control 
liquid 24 to premixed air m based on these input, and can control timing of compression autohesion 
fire is adopted. This configuration is explained below. About the engine load, the configuration 
equipped with the engine load detection sensor 17 (an example of a means) which acts as the 
monitor of the engine need engine speed etc. is adopted. As opposed to fluctuation of the load 
detected a control imit 12 When the engine load detected by the engine load detection means 17 
increases, the amount of mixing of tiie control liquid 24 is controlled to an increment side. The 
timing of compression autohesion fire is delayed, and when engine loads decrease in number, the 
configuration which controls the amount of mixing to a reduction side, and brings the timing of 
compression autohesion fire forward is adopted. The autohesion fire engine of this application can 
respond good also to a result and an engine load. Furthermore about environmental temperature, it 
has the temperature sensor 18 (an example of an environmental temperature detection means) which 
detects environmental temperature. When the enviroiraiental temperature detected by this 
environmental temperature detection means 18 rises, control to an amoimt of mixing of control 
liquid 24 increment-side, and the timing of compression autohesion fire is delayed. The 
configuration which controls the amount of mixing to a reduction side, and brings the timing of 
compression autohesion fire forward when environmental temperature descends is adopted. In detail 
The environmental temperature beforehand memorized for the storage means 120 as shown in 
drawing 4 , Based on relation with the amoxmt of supply of the control liquid 24 for controlling 
autohesion fire timing in a top dead center location, the amount of mixing of the control liquid 24 is 
determined, a sprayer 22 is used and the control liquid 24 of the determined amount of mixing is 
supplied to a combustion chamber 30. The timing of autohesion fire can be set as desirable timing 
also to fluctuation of a result, environmental temperature, etc. Here, a means to detect an engine 
operating condition like a load sensor or an enviroimiental temperature sensor is called the operating- 
condition detection means C. 
[0034] [The gestalt of another operation] 

(**) As a fuel which can be used for the premixing compression autohesion fire engine of this 
application, although town gas etc. is suitable, a gasoline, a propane, a methanol, hydrogen, etc. can 
use the fiiel of arbitration. 

(**) Although what is necessary is just to mix the gas containing the oxygen for combustion of a fiiel 
and this fiiel in generating premixed air, it is common to use air as oxygen content gas for 
combustion for example. However, an oxygen quantitative formula is able to use high oxygen 
enrichment gas etc. to air as such g2is, for example. 

(**) Although the example which used DME (wood ether) was shown in the liquid mixed to 
premixed air as a suitable example in the gestalt of the above-mentioned operation, if it is the liquid 
which is mixed by the premixed air other than DME (wood ether), such as water, a methanol, 
ethanol, gas oil, or propyl alcohol, evaporates, and takes the latent heat of premixed air, it is possible 
to constitute the engine concerning this invention. Moreover, in the gestalt of the above-mentioned 
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flnombustion chamber small can cx)nsist of premixed air. . . . i.. i, u„o^^« 

^^AlAouSi caught in detection of the timing of autohesion fire as timing to which combustion 
chlbeThifmal pressure exceeds the predetennined set point, there is a so an approach by ttie 
nton or Xch detects luminescence of autohesion fire, and the knocking sensor is attached m 
S^cyliXTnd you may make it detect from the signal of this sensor fiirther m die example of a 
gest J of above-memioned operation. Furthennore, although specification of tiie timing m an 
op^ting cycle was specified by relation with a crankshaft angle, it may specify this timing m a 

f^r^jhe example of a gestalt of the above-mentioned operation, as an engine operating (X>ndition, 
althouXthe case of an ^gine load and enviromnental temperature was mainb' explained, as an 
oneS condition which affects these autohesion fire, there are enviromnental humidity, an 
Si^ral atoospheri^ pressure, elapsed time from starting, an excess air ^f^^f -S^''-^-^' 
Tfiiel eas oresentation etc. Therefore, it is desirable to form the sensor which detects these 
^SfonsTdto^on^ol according to' the output of tiiis sensor. For example, the amount of mmng 
S a contiol liquid is decreased to the rise of enviromnental humidity, and the amount of mixing of a 
SntS^^^^quidl made to increase to descent of enviromnental humidity. About the elapsed time from 
Sg. when this elapsed time is short, the amount of mixing of a control liquid is dea^ased 
c^p Jktively, and it maintains, and it is the phase where elapsed time reached predetermined steady 
opSation time amount, and it is desirable to constitiite so that it may adjust to an mcrement side 
from the amount ofmixingofthe control liquid in the first stage. 

Xin theexample of a gestalt of the above-mentioned operation, although explained in relation to 
the so-called four stroke cycle engine, this application can be adapted also in a two-cycle engine 
S) In Ae exam^e of a gestalt of Se ^bove-mentioned operation, although the configuration which 
fonned the sprayer 22 in the combustion chamber 30 directly as a contio liquid mixing means was 
shown as shown in drawing 1 , this sprayer 22 can be formed in the mhalation-of-air way 13, and a 
control liquid can also be supplied to the premixed air m in the inhalation-of-air way 13. 

tie example of a gesSt of the above-mentioned operation, although the tiling of the smicture 
which carries out tiie inhalation of air of the premixed air which is premixed air of a ^^el and ttie 
oxveen content gas for combustion to a combustion chamber was shown, a fiiel and combustion 
oxveen content gas are separately supplied to a combustion chamber by tiie initial stage of a 
STes^on strie, prerSxed air is formed, and tiiis invention can be adapted also m the tiimg of the 
structure which carries out compression autohesion fire of tiiis In this case, it is possible by 
Lstalling sprayer **** in the passage or tiie combustion chamber of fiiel oxygen content gas as a 
control liquid mixing means. 

[Effect of die Invention] Therefore, a premixing compression autohesion fire engine is realizable 
with an easy configuration witii flie above-mentioned technique. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the premixing compression autohesion fire 
engine in the gestalt of operation 

[Drawing 2] The graphical representation showing the amount of dissolutions of C02 to DME 
[Drawing 3] The graphical representation showing the variation of the timing of compression 
autohesion fire to the amoimt of mixing of a control liquid 

[Drawing 4] The graphical representation showing the amount of mixing of the control liquid for 
controlling the autohesion fire timing to environmental temperature in a top dead center location 
[Description of Notations] 

3 Cylinder 

4 Piston 

9 Crankshaft 
12 Control Unit 

20 Spraying Nozzle 

21 Control Liquid Generation Equipment 

22 Sprayer (Control Liquid Mixing Means) 
25 DME (Liquid) 

24 Control Liquid 

30 Combustion Chamber 

1 00 Compression Autohesion Fire Engine 

m Premixed air 

A Compression autohesion fire timing detection means 
B Control means 

C Operating-condition detection means 
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[0 0 2 8] S6fC. *5!5^»C«§X>v>>l 0 0»C 

«. mm^ 3 0 izmmy X)v 2 0 **-risgs 2 2 

W<?5^fg'&^mtC. ffi=^:$'>^ 2 3 lca&-5n> hD— ;p 
SyX;i'2 0S::n-bTE««Sj^^3 OC«i^fi^^Sr^P 
2JcJ;D$«W^ftl-5. '«»gi2 2K)J;5fc. 3 > 

fc. il©3>hD-;i/«?{*:2 4®J8Sgfe^3 Cv-^i^-r-S 
iftiSe^ffltt. 2lCJ;-3T. ffii®fTS't'<OK^ 

tt, mik-M. 3 0 *«iti!^wiSffiT'*-5o-en > h d-;ws? 

«:2 4*«JE-CjSKi«l^3 OC«i^-rSC:t*«-^^. $S 

CO 0 2 9] iJ^iWi-S^tt^fiSJCJ^rsT, ^S^^mSC 
ii^$nfc3>hD— ;i/jK{^2 4(f®DME2 5*BEffi 

4tjgfi?*nfc#*iS«H4jtf;^(DCO,^«, 3>h 

P-;i'^^2 4**^S^amF»g7?^5!-r-5C:t{Cj:oT 

.kOfetkm^iii/hSviWT, *sj^^3 o(c«ii&$nmas 30 

f?> «SjK6^3 0fC*5tiTJE^^<O#fflSrttlMU, BEIiSS 
[0 0 3 01 C:©J;5JC. 3>ho-;PJK(*:2 4tt, 

0 . «8ig2 2^r^^LT=I>^P — 
;^«^fr2 4®«^g*^<t$-li-;5;itT. jE^HS.-:?^ 

«iklxTO^S^il^«m(C^tLT. n>hD-;P^«:2 

[0 0 3 1] ±|2«^JCJ;0. «l!®gB12tCtt, x> 
v> 1 0 0©— E6f^lt-r i';n^iciiWS||l5©g^j*c<D 
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Sgl2(ca&oT«v ^Je)lB16$-a:T*5VifcP>hP — 
;Pje#:2 4©flt«&a*ft)tb, «l^*gB*«*^-li-, « 

^yX;P2 0 J;0r]>ho-;p?gi^2 4 SrEEi^g^ikSa 

S«TtC*3i.iT, n>hP-J|.?Kfl:2 4©m«i^3 O's 

^Str^^T. P>hP— ;P?K*^2 4SrO~ 

2 5 Om 18««®H-eiSSLT'««-rsCt-t?. ffii® 
i«i'c03"l'5>y*5'7>i'tt<D^I*T?2 5° SflE® 

[0 0 3 2] CKDJce.tC, ffii^e3SiA:^'-i'5>yMtti^ 
h P-;U?gE#: 2 4 ro'«^g$«!l«-r-5#g<&aiIW^gB 

[0 0 3 3] ST. $!lligB12»C«, JtlB© J; "5 

)E-fe>ij-i osrxi7 7>i'^ir>-9-i i*>e.®«iaffif« 

2 2 ^S^^mtc*#T*n>hP-;UJgfr2 

T\zmm-ti>. :L>i^>Mm\zmvx\t. x>-:^><©-i^ 
®0<£»^*^x^'--r-5x>$;>A^&«^Ui-fe>+n 7 

al^ns*^t<75^flJ^t^tLT©Iffll^Sl 2tt. x>>'> 
^mt^m^wci 7^c±o«mstl■5x>i?>ft^t*<li:*: 

x>>?>ft^BfC5»bTt>*soe«j*cx>-:^>ttA 
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til $ ti^mmum*i±^'r ?>m-^izit=i>ha -jimi^ 

2 4®fi^g*iiiiPMtS«»LTflEtSi«ik©3"r *> 

i^^±^M.um\zmmT^ik<D:3>ha-jum»2 40 

^«*Sl3tL. iftSS2 2S:iii*»-a-T, ftJt^tl/Siig^ 

mmum^commizMi^xh. ^m'X<Di^-f s.>if 

[0 0 3 4] [SiJSlig(75JgSi] 

(P) ^Jg^^S-^fiKt-^fCfefc-^Ttt. misf.*:^© 
)U) ^^fflUfc^JS^Ufc**. DME (v'^^^JPx— 5^ 

i^x'f-M-^^(Dmm=s:m^mi$-x^tnt:^^mizw<^x. 
itmitm^:^<mm^mzisi,^xmimvtj:^^i^mm^:tj 

-f i7JKc:fettS^'f 5><yO!|#^«, ^^yi^mMiiOi 
M«Tr#SL.S:*i. ^ftlttlc^fet^T, c:©^"f5>i^S 

(*) ±B<D^m<DJ&tSkmiZ^l-^XH, X>v?>0» 50 
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ttli*«ltB-r*ir>i*-<&^tt> ::<D±>ij-(Dtiiti\z'St-D 

itxmwv. mmmmi>^mm<D^i»mmmmzmi.tt§t 
ifju:ii>i?>izmmvx. mmvtt7!i^. 2-*)--( 

^ ; I' X > >t c *5 V i T ® ^ «l T ^ S . 

■5 ten > h LT'S^gg 2 2 ^mm 

M3 0 \zmmmiirftmm^^vrciii. c<omsm2 2 * 

K^SSl 3fclS;tt, K^Kl 3 4'©?^S^Stm»cn>h 

wtm^mii:kiz(Di^m'^^xs,i>'Fm-^fBi^m^^piiz 

izmit^Lx. f'm-^^^msSiVx. ^LH'&mmmm'Xt 
^mm(Dh<Dizii\,^xh. *Ho^igttjgi6:-e€r«, z. 
<^m-^itmnmm-^m:fix(Dm^xitmm^mz:3yh 
p -jum^m-^^m t L T«s^^ * s:s-r •& t t 

[0 0 3 5] 

^ ^ lEje a « iic X > > $ us T ^ -s . 
mil *iffiojg^K*jttsiFii^m»isfiAcx>>'> 
[02] DUEizMT^co, (omMM^m-rif^ym 

[H3] n>hP-;P«flt©S^«fc^#-r-5ffifSe3ejk 
[04] S^iSSfCj^f -SaSi^c^-f 5>^^±|B,iC(i 

[^^^wl^^?g] 

3 ->u>y 

4 tr;^ H> 

9 i7^>ir(a 

1 2 ^SfSB 

2 0 issyx;i' 
21 n > h n 

2 2 >aiis (n > h D-;Pie«Jii^*e) 
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2 5 DME mm 

2 4 ^>ha—)Umt^ 

3 0 m^m. 

1 0 0 ffiffie«iAcx>i?> 
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